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PROCESS AND APPARATUS FOR THE 

Abstract of the Disclosure 
• This invention relates to an improvement in the process for 
buming-in the exposed end developed leyer of a smmiz^ printing 
Plate by heating, the Improvement comprising heating the layer by 
electromagnetic radiation. 



PROCESS AND APPARATUS FOR THE 
StrRHIHO-lM OF LAYERS ON PHIMTXHO PIATES 

Abstract of the Disclosure 

This indention relates to an improvement in the process for 

burning -in the exposed a nd developed layer of a sensitissed printing 

Plat® by heating , the improvement comprisieg- heating the layer by 

electromagnetic red ia fcion > 



This invention relates to the buming-in of an exposed and 
developed layer of a sensitised printing plate by means of electro- 
magnetic radiation, 

II: is known to subject iight-sonsitive presansltissed offset print- 
ing plates, after image-wise exposure, development and correction.^ to 
a brief heat-treatment, by passing a flame over them, preferably from 
the back, or by treating them with a hot t'lstiron, or by conducting them 
over heated rolls* By this treatment, the areas forming fehe printing 
Image* i«e 4 the parts of the diazo layer retained on the support, are 
"bumed-in" , altered in two respects; To begin with, the image 
areas on the base are mechanically hardened by aftssr-heating, so they 
ate lesa easily damaged by light action, e,g« , during storage and 
printing, and yield considerably longer runs* Further, the irmxge areas 
become chemically more resistant by an intensive heat-treatment, so 
they are loss susceptible to attack by printing inks containing large 
proportions of solvent or by etching agents , than are the areas of a 
layer which has not been bumed-in, In the case of positive-working 
offset printing plates, for example, these changes become visible by 
a change of color of the originally yellow-green dlasso layer to pink 
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during the first phase of the burnlag~in process , and then to brown during 
the second phase* 

The above mentioned heating methods are disadvantageous, 
however, in that they do not guarantee a satisfactory reproducibility of 
the temperature generated in the printing piste and may even damage the 
plate, and a uniform fourM«g»ip of alt image-areas of the plate is not 
possible * 

Attempts have been made to eliminate these drawbacks by 
heating the printing plate in an oven instead of in the manner described 
above. In this manner., a temperature can be maintained which is much 
more easily reproducible* The uniformity of fourning-in is also markedly 
improved, although it is not completely satisfactory. In order to avoid 
mechanical damage to the plate, however, great cam must be taken when 
placing the plate into the oven* Further* because of the predominantly 
corrective heat transfer, long heafcing~up periods m«st fee tolerated 
until such an oven has reached the desired temperature and the printing 
plate has also attained this temperature. These disadvantages become 
the more aggravating the larger the sisse oi the printing plate which is to 
be subjected to a heat- treatment,. It is maeh more difficult to obtain sin 
overall uniform temperature in large ovens than it is in smaller ones, 
and, further, large ovens are expensive and their operation is cos% f 
because the heating-«p time increases with the sise of the oven. 

The present invention provides a more uniform,- more rapid, 
and more economical performance of the thermal treatment of printing 
plates than was hitherto possible. 

According, to tha present invention, the layer is heated by 
electro-magnetic radiation, An apparatus for performing the process 



also is provided which comprises a plate holder a n^ a heating element. 
The hasting element is a source of electro-magnetic radiation which is 
movable relative to the piste holder, 

M principle, the process of the invention may be applied to 
any desired type of printing plate, provided the minimum temperature at 
which burning -in of the layer produces the desired effect and the maxi- 
mum temperature to which the bas# material may be exposed can b© 
satisfactorily reconciled , When the layer is a light-sensitive diaso 
layer, the *hinihmm temperature required for burnlng-ln has been found 

1® to be about i80 u C. In the case of polyester base films f temperatures 

in the range from ISO to 2Q0°C are barely permissible, whereas aluminum 
supports can be heated to about 2S0°C without exhibiting any detrimental 
mcrystaiiisatlon phenomena, Other metallic supports, e»g. brass ©r 
steel, endure even higher temperatures. 

In order to maintain the thermal stress upon the base as low 
as possible * burning -in of the layer is preferably performed fey causing 
the electro-magnetic radiation to act upon the layer side rather than on 
the back side of the printing plate, if necessary, the baok of the plate 
may additionally be in contact with a cooled support, the irradiated 

20 energy is utilised much better, however, when heat conduction from 

the back of the printing plate ia avoided, either by fastening the plate 
in a suitable ciamp and suspending it freely in the air, or by placing 
it upon a support with thermal insulation, ice, fey inserting a layer of 
asbestos between the back of the piste and the surface of the support, 
or by maintaining an air gap between the plate and the support, or by 
other suitable means , 

In order to avoid local ov©r~heatin§ and to distribute the 
eleetro-magnstie radiation as evenly as possible, it has proved to be 



-3- 



of advantage to move ttws printing piste ana the source oi radiation past 
each other, preferably while maintaining a finite distance between 
them. This may foe accomplished, for example ., fey fastening the print- 
ing plate to the surface of a cylinder which constantly rotates past the 
source of radiation, Alternatwely, the priming plate may foe mounted 
on a carriage and moved in one plane to and fro in front of the source 
of radiation f or the source of radiation may foe moved in front of the 
printing plate,. In a special embodiment, the process of the invention 
may foe performed contiguously, fey causing several printing plates to 
pass in close succession through a son© heated by several radiation 
Sources , 

In order to cause at! image areas of a printing plate to foe 
fo«rned~Sn as uniformly as possible and to efetain the highest possible 
thermal effect, it has proved advantageous to have the electro™ 
magnetic radiation act simultaneously over the entire width of the 
printing plate, Thus, a tubular source of radiation is preferred;, which 
is positioned transversely to the direction of the relative motion 
between the printing plate and the source of radiation, with its radia- 
tion focused upon a straight line extending over the entire width of the 
printing plate* 

An even better utilisation of the irradiated energy may be 
obtained by dyeing the layer to fee foumed-ia and thus increasing the 
absorption of radiation, In many cases, this involves no additional 
work because f to facilitate correction after development, most 
printing plates are provided with a colored layer* which improves the 
contrast between the imago areas and the background. 

As noted above, it is a prerequisite for the satisfactory 
performance of the process of the Invention that the layer to be 
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bum-ed-in is heated So a temperature which is sufficiently high, whereas 
the base material must riot he heated beyond a certain limit which is 
specific to the material used, To avoid das miction of the printing plate 
by the after-heating process , the tempers tura of the base is advanta- 
geously limited by controlling the relative motion between the printing 
plate and the source of radiation, and, if necessary, also by changing 
the distance .between the printing plate and the source of radiation, the 
4 maximum values adjusted being of course adapted to the particular 
combination of layer and base used. In a special embodiment of the 
10 present process, this temperature control is effected automatically;, 

preferably by impulses given by a temperature measuring device in 
contact with the back, of the base material y 

In addition to the customary supporting and conveying means, 
an apparatus suitable for performing the process of the invention con- 
tains, as an essential feature, a heating element which heretofore has 
not been used for this purpose* vis* a source of a lec tro~ma gnetic 
radiation, preferably a gnarts-hatagett lamp. In a preferred embodiment 
of the apparatus, this source of radiation is in the form of a tube and 
is equipped with an elliptic radiation reflector which effects an optimum 
20 focusing of the radiation upon the layer to fee burned~i«. 

The sources of electro-magnetic radiation proposed according 
to the invention are distinguished by a heating^np period which is 
considerably shorter than that of ovens . This particularly holds true for 
quarts-halogen lamps, which reach their color and operational tempera- 
ture about one second after being switched on. With good reflection 
and focusing, about 6$ per cent of the radiation emitted by such a lamp 
can be beamed upon the surface to be hoated* When the layer possesses 
a high intrinsic absorptive capacity for the wave length emitted, the 
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irradiated energy is almost completely used for heating, U this should 
not be the case, the layer to be feume^-in may be colored with a suit- 
able dyestwf*. Even if the geometrical and absorptive conditions are 
not particularly good, the process of the invention causes considerable 
savings in energy and time, as compared with known after-heating 
processes. Surprisingly, no negative effects caused by heating the 
layer by way of a "thermal shock" were found. The partial pyrolytic 
decomposition of the frequently resin-containing layer composition ~ 
which inevitably occurs during heating to the burning -in temperature,, 
but, surprisingly,, has no detrimental effect upon the layer in the 
hitherto used, relative expensive burning-in processes, when due care 
is taken - is not increased by the process of the invention, despite 
the steep temperature: increase, so the quality of the printing plate is 
not adversely affected » 

The quatte-ha logon lamp preferably used according to the 
invention has essentia I advantages over other known aiectro~magn@tia 
aobrees of radiation, such as known ultra -red heating rocs? Its 
heating-up period is 2 seconds at the most, as compared with at least 
30 seconds in the case of such heating rods, which facilitates a faster 
and more economical operation; further, due to the smaller dimensions 
of the light source, it enables a better focusing, i.e. more exact beam- 
ing of the irradiated energy on the layer (an advantage which is 
particularly evident when thicker bases are used}? and , finally, it has 
a considerably higher proportion of radiation within the visible range of 
the spectrum, whereby the hardening effect of the heat- treatment is 
significantly increased, particularly in die case of positive-working 
offset printing plates, because the light-sensitivity of the image areas, 
which affects their mechanical strength, la lost fey irradiation with 
visible light. 



Nevertheless,. *ft specific oases , other sources of electro- 
magnetic radiation also may be used for the after-heating of printing 
plates. It is possible W adept the desired thermal trsatment to the 
requirements of a particular casta insofar as duration, intensity, and 
effectiveness of the treatment and the most suitable means to foe 
selected are concerned* 

The invention will be farther illustrated by reference to the 
accompanying drawings in which on© embodiment of an apparatus 
according to the invention Is shown, 

tn the drawings, reference numeral 1 designates a plate or frame 
to which a printing plate to be. fourned-in is secured. Numeral 2 desig- 
nate® the printing plate to be burned-in* Numeral 3 designates a source 
of electro-magnetic radiation and numeral 4 designates a cable lor con- 
ducting current to the source of radiation. Numeral S designates a 
reflector. 

it will be obvious to those skilled in the art that many modifi- 
cations may be made within the scope of the present invention without 
departing from the spirit thereof, and th« invention includes all such 
modifications , 



WHAT IS CLAIMED IS; 

1« In the process for buraing~in fee exposed and developed layer 

of a sexrsitlzed printing plate by heatteg, the improvement which com- 
prises heating the layer by etectno-magnetid radiation, 
2, A process according to claim I in which the radiation is infra- 

red leaving 10 to IS per cerii temof in the visiMe range of the spectrum, 
3 * A process according to claim 2 in which the plate comprises a 

light-sensitive diaso compound on a metallic base, and is heated to 
at least 1&0°C, 

4. A process according to claim 2 in which the printing plate and 
the source of radiation are moved relative to each other, with the layer 
side of fee plate facing the source of radiation, 

5, A process according to claim 4 in which the radiation is focused 
on a straight line extending transversely to the relative movement between 
the printing piste and the source of radiation, and is caused to act 
simaltasstousis? and uniformly over the entire width of the layer side of 
the printing plate* 

6> A process according to claim S in which the upper limit of the 

temperature of the plate is determined bv controlling the relative motion 

between the printing plate and the source of radiation. 

7 . A process according to claim C> in which fee upper limit of the 

temperature of the plate is further determined by changing the distance 

between the printing plate and the source of radiation, 

8* A process according to claim £ in which the limitation of the 

temperature of the base is effected automatically » 

A process according to claim 2 in which the back side of the 
printing plate is thermally insulated* 
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10, A process according to el'aira % in which the absorption capac- 
ity of the layer for the radiation is increased fey dyeing. 



